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» ; ?■*^CAl•.»Ga,.«Na2i6S«fi^Si^■CV^6o 

•££0 -tf>£# , GaN 11, ^2^Alo.,iGao. n N ±1-3 

t^It^o r^«tpld, GaN *5«*jfiUCfc3ik e ^^ 
i/-r^^1-60T\ «RlOg|tB«*A-C*5«tfrlPl 
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1 

g£fc, 

ShfcBi oa{b# !> * A*fl:£*¥3H* fc > 
iitlEft:R«8oji8ES l oafb#y * A#fts£*¥*tt«: 
&fcLT$££itT, ffiES«OBttJffi±fc:flt*|S]/Sft 
Lfc« 2 oaibtf U * A*fi;£*¥Wttfc w t 

HuEftttfflOfiSEJB l Olj^y £ J*JMt£fo*mfc* 
&tLXf$.&£itx. fl9ESffioBtt3ffi±*c«^rrfijfiKfi 

hue* 2 oafb# y * A*ftAlfc*W#±i-»rt*ixfc 
aib# y tJ*mit£M*mm>b&zm*mkfrbf$.z> 20 

a<b# y *A*4b******-7-c 

[I*#JS4] HtiESffili, Wr^T. ->!)3y, 
\t % «ft3a*"C*>6Ci:*:tt«t1-SHI*3«H-E«0 

a<b#y ^^^<b^^* 0 
[§e**5] utTEStRi*, ^77^7, = X 

is, as^Tfca: fc £#«fc1-5S*#« 2 XliSft*' 

3t3icte&c7)afb#y ^^^w^i^ 30 
«rt * jx^ttEB 1 oaib# y 9 j>*<b£«5¥*<*i*, 

7^5 = *A*«tf»b#!J l>A*{b#4fe*»#-C*> 

9 , we* 2 oi^w y * j>*{b£«¥*<mr ^ 5 =■ 
* *v*£<b# y * A*ft-fr4**W*-c*>5 r fc 

*ft®£-rz>tt*mi (cEeoaib^y *A*<b£** 
7iM£ftsifflE»i<&aft;#y *j*#fb£»¥«*i** 

•9, HME^2C0a<b^y !>A*ft-fr»*»*ttT^5=. 

»^*r^**^a^y !>A*{b^»***-c*aci: 
fc««t1-5«l#3«2icE*«)4{b*» »>^*<b*** 

[0 0 0 1 ] 

J: 9S!aSix6-®*Al.Ga, In,..-, N(0 ^x^l.O 

t>*a<b#y ^A*{b***«»*T-»c:Bai-a, s 50 



^2 0 0 0-9 1 2 5 2 
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ffi±Ktt#fi^t'**i'*A'j*ft (elo) feffl^T* 
ft*-&fc«<b*y ^A*ft*«*w»at;«{b^y 
sib^tt^w^^iwH-rs. 
[0002] 

«{b#5*A*ft^«n*arwji, 

Wft-C*>9, **^-<^-K(LED) — if K 
*ft*****"Ctt, *77>f7±fc»tf LTV* 

[0 0 0 3 ] 

*tt«-ci*. *7T^r*K±icajb#y!>^*<k*tt 

[0 0 0 4 ] «oT, #3S03O16!)l*, ±E»HJwiE 

^77^, teffiofciMWbtfy £jb 
^»a#»*:3i»i-a r fc -c*>s. 

[0 0 0 5] 

*K±fc*/a*ft, *«OBai«*s«41-6J:5Jc, A 

A«ffi^lBioa 

fb^y £**{b£»¥*<*«rttfc IT^^ltT, g& 
0BffiB±£«*l4i«Jt Lfcfrl 2 coa^b^ y * A*ffc* 

afrits r tt»«t-r*«ft*y *.**<b 

[0006] rr-cv^5**^iii, m&vmjjfa 

s«©Bffl«fctta*'fr-r\ ^l^iwy 

l, s«o±*fiTtt-«icdcftsn6. rots*, s 
«ta<b^y $j*mt&®*mfck<Dfs\<D* *7<< ? \ 

#y ^^*<b#**w#o±(o»»^^«*rtjoj«:ia«g 
T v ^2^a^b^y ^A^{b^^^^^oi^ s B B ^^^± 

-T5o *fc StRoBU«ito±oB2oaft*y * 
^*fb^ft**(*tWb#6!}l-tt^LTV^^OT\ » 

2 oafb^ y * A*fb*ft¥*fltf>t 9 *sgsit sns fc 

*^«*a**s*©*W«:|cA5wfc3&5»IMdix«e- 
[0 0 0 7 ] I d rf^^2 05l^!i, ffiffifc, Sffi±lwJTM 



3 

±u**j»jtf ft l^si 2 (omtx y * a *{k*»*w* 
Hk#y >A*ft*»*»#i*t**, 

[0 0 0 8] il^ig3c7)^P^|i v gft^V* 

+ 5o 10 
- [0 0 0 9 ] IS*^4, SOJEWI*. StRJi, t7 7 ^ 

[ooio] !i«6, 7©*wii, ifi^vyay, 
ixSJS i w^ib^r i; *i*X{k£«¥W£ 
£7/^-*J*£-£trg<k#y JR 
2<Dmit#y 5^*{k*W¥*#&7/>s = 

^ = 2 ASrS* 4^JHfc# y •> A*{k*ft*W«sii-> y 
3^±fcitf**->+/urt«L4v\ iox, ->y=3>- 

Micittoi i os<k# y * A*ft*tt*w#*r 
#±«cii3tf^#^^/uj*fi-r6*s, i^y = >a«©» 

*>y =t>m&<D&m&±te, mi <omk#y 

[0 0 1 1 ] 

(JBlXttM) Hltt, «Mi^l:^6l 

<k#y ^AXik^fc^wflEowaBiiirtt^Lfcai^B-c 

£>6 0 ^D^ySai ^±JCIiJBt»iKjlOOOA<^Al.., s Ga 
o.»N® (»l©«ft^y?A*ft#»*»*) 2^^ 
h7^/tt (il (b) ) Xttft^tt ((Hi (c) ) II 40 

S ttffitt A a l/S 2 <£> ± ffi $1$ B id li JKfffl 1 0 /i m <DGa 
NJ§ (*2©«{fc#5 *A*fk*ft¥»flO 3tf«dt£ 

[0012] roGaN *<b*»¥i»#<0»!iB#8 

lWr*fc**»/*«tt (J^T riJOVPE J ttti") ld£y 

Ha) , ^rty7^(H 3) N : ) , hy^f-^y^^(Ga 
(CH,),) (^T FTMG J t«Bl") , 50 
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A (Al (CHj),) (fiAT TTMA J 1 15+) Tfc*. 
[0 0 13] 7yK**j«(HF:H,0*l:l)fcffl^T 
ft#Lfc (111)®, (100)®, JLlts (HO) ®££®£ 
Lfcn - ->y aV'Stfi 1 &MOV P EggOgJSEI-fic 

1 i ter/# T'#3 1 0»BBRfl?i Ic ofi L ft t> 1 1 50*0 T*g 
ffil £ y-'L£ 0 

[0014] Z<D'& S £4£ 1 <£>7&££n50 c C{C{£#U 
N,XI*Ktfel01jter/» % NH, &101iter/#, TMG £1.0 
XlO^/l'/jh h y ^A^/US^ACAKCH,),) 

(J£JlT TTMA j ^!2+) Sri. 0 XIO^A-/^ 
Id J: 9 0. 86ppm id#R$ix^->7>*20XlO' ,; e^/» 
Tft&U J3IJ?^1000A, Sifltftl.O xiO'Vcm^Al.. 
, s Ca 0 «N i2BSU: fl 

[0 0 15] :ol2^iC, SiOsSfc 

y >^'idj: 9flfte#)2000AHffMU h 

^^i:LT, Alo.,sGa..,,NJB2£ K7^x- 7 fy/L 
fe 0 COJ: y «20±te«S«BOiHb^*-)5/i 

(Hi (b) ) x\m+vt (mi ( c ) ) ic»bsl 

fc. 

[0016] ^(d, MOVPE &ldj; 1 ^rSS^rliOO 

°C(CUTN l ^liH:^201iter/^\ NH, Sr 101 iter/^\ TM 
G £1.0 XlO H ^e/U/£\ H^^IU; «9 0.86ppm id^r*P. 
$ ix ^> 9 V ^ 20 x 1 0' 8 * -CMUT, JR/?**) 1 0 
^mOGaN S 3 £^ fc # **->ir^jS£3-£fco 
GaN li % Alo.i S Gao. 8i N /f2 0±IC, dOAlcsGa 

=i^atel^B£Ji««AO±tdli, GaN fi^t'^^r 

*>-r^rit*L4v\ ttt> y!i^yffiioiffi« 

AT'lt Al,., 5 Gao. tt N Ji 2 ±tdfi£* L/cGaN £1^^: L 
T. GaN *S**rt), Wh. v-y 3>StRlC0S*f«I{d^ 
oTxt^^y-t/^It6o rcOGaN^3ii, Al,.« 
Ga 0 .»N S 2(0±lfB**Bldfc'itK*rplld|!Bfi^4: 

->y 3ySffii<7>aas«j*AT-id:, M^rti^tr^*^ 

1 ORt±J««A^>ffiaSrAl.. ls Ga...»N S 2 CO±JfC«« 
BCO®IIidit-<T^#<r6C^T\ /£v^®aid*oT 
3fe B B B tl^S»*GaN Jl3£ffM1-£>r ^^T*#5o * 

V>/^^/ti6{^ GaN Ji3<^-t 9, /S^3l^*rffi*T^# 

[0 0 17] ±B5^^']^^^T > ^h^^^ttX 

litt^^idfM $ Jxfc ^> y = y sis i oSitsffi« a co*i 

a Sr^5 u mk Ltzt>\ !5ttJ9i*AOBa dUOi/ merlg 

1 OBaifBWAOffia /ji 1 u mfrm^tebt, ftff*Ga 
N R(^JgJBjt*5ffljii:46^-C, L< lil -10^ moo 



5 

iefflj& 5 ft^ e Al,, li Ga,. li Ni2(0l«B(Z) 
BbSr5^mtLfc^ Alo., s Ga 0 .*N ^ 2 <7>_b^Sl^c 
B <D$g biMQvm*m7LZ>t &&¥t£<DUmtA%l: l> 

g£ L< ?± l ~lO/i m<0$alS#&v\> i3^ B B fl 
bill -10^g* U\ 

[0 0 18] ±K3*Jfc«TN*, ->y=^Sfi«:fflv^ 

£\ ffiSfflfiStb©— jft^CAl.Ga, InV.n -N(0 £x £1, 

0 Sy £1,0 ^x+y Sl)<?!>»b^y^A3Rft***** 

t/^dcSS-frSICli, Al.Ga,-,N(0 <x £l) (A IN £ 
Al, Ga, In,.,-, N(0 £1,0 £y £1,0 £x+y £1) 

2 ilSj-llfiKJfCfeor *>, JSfc5ttJ*tt/C*>o-ct>ft 

-t-Z&m&hZo X. Ji2OJKJf*3K)10 

£«2*ttiLTJi3tfri«L4v\ ioT, 82tf>J1?E 
$11, 500 A~2000Ari^£ l>\> 
[0019] (JB2 X&ffl) ±»©JB 1 XttWTIi, fll 

1 tf>£fk#y VJ*m<t£%>*mftk IT, Al.. 18 Ga..« 

N 82£ imi£\mvbtir^z Q **SWTI1, »1 

LT, Al 0 . JS Ga 0 .„N 

8 2 1 i-t0>±£>GaN 8 2 2 2JiT^J* Lfc £ £ 

[0 0 2 0] 0 2 IS, *«WO»2Hlffe«^«to5a{b 
#y l>A*ft***»#OKaff«dE«:*Lfca*HT*) 
6 0 ^>y =»^S1S1 ^±^HJKflE«J1000A^Al..„Ga 
,.»N12 1 as»fi)tSiv ^08 2 1 KJ*jK)1000 
AcOGaN 8 2 2*J»dlSMTl^o 82 1 £82 2 £ T 

<btf>8 2 i ^§2 28IS, JRlXttM^mflKc^ h?-f 

Sffi 1 C0»aj««A±»Irt % JWffffllO/i mOGaNJB 3 it 

[0021] z<v%2n&m<Dmt#y 

Ml JMfcMlCfc^T, 82 1, S2 2^>U a 
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Hi (b) xii (c) c:^i-«fc xhy^yytxit 

[0 0 2 2] JHW^10/i mOGaN 8 3 Ofigftigfi I* ETF 
Oii»9T'fo5o GaN 12, GaN 8 2 2 0±ftffi«tB <DGaN 

^Sgl^SffiffilSAt'li, H2 2(0gSaj«ttB±lwj* 
fttfcGaN £&i:LT, GaNa5fc#|p]l£:*f ^iz + A' 
J**i-^ e r<E><fc ?|CLT, *HteWT*li, GaN *$GaN 

[0 0 2 3] ft, ^teWc&^T, 8 2 2 £8 3 £ £ 
GaN i Lfc3\ 8 2 2 £8 3 t £f^-*lj£ifc<Z>-J&3ai 
.Ga v In lvv N(0 £x £1,0 £y £1,0 £x+y £l)<£> 
«ft*9!>A»ft*fta|tW#4Lrtftv\ (ftU 82 

20 ir\ ^J!^ x 82 2^g20S3 i<oariut«rsefks-&r 
[o o 2 4] ±tao)ti:iitswii*jt>T, ^y^lisi 

XI*, i/y 3>StRl 35»b8 2XI48 2 2*TO«fP»C 

i^OGaN affi«:»6Ci:d5t?#5o ±IS^±H^it-^ 
^T, i!3lCGaN Sr^V^c^S, «KffifigJtOInGaN 

»*LTtAv\ EMC, Bft*»»>A*{b***i»#*r 

30 »tt©A»4***»3 6. ±12^^ 

SffijftitWAlGaN ^<y77i^ AlGaInN©/< ^ 7 7 8 
«rtt»tTtAv\ Z<Ds<y7 7m\*M2, 82 2(0*i^ 

[0 0 2 5] ^^84 LtSQWXI4MQW«Oi^<l 
±IE^Hlfe««ci3VNT, M0VPE 

[0 0 2 6] #ft|lJ*tCli, »«±«iJRl©aft^ 

«fb*y^A*ft*»**<**, atsoam«^»fii- 

50 <kft**W**rtttLTrtft1-636K atR^»U5««rtt 
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